
sequencer404     

david	jimison,	travis	thatcher
 
abstract      

sequencer404	is	a	mobile	phone	software	applica-
tion	that	enables	multiple	users	to	participate	in	
music	generation.	users	engage	in	the	orchestra-
tion	of	a	16	step	4-measure	continual	composition,	
similar	to	those	found	in	older	synthesis/sequenc-
ing	systems,	such	as	roland’s	tr-808.	up	to	four	us-
ers	select	instruments	(percussion,	piano,	orchestral	
hit,	etc.)	which	determine	the	samples	available.	
connections	between	phones	are	made	either	via	
central	server,	or,	in	2	person	mode,	through	Blu-
etooth.	

once	connections	are	established,	users	trigger	
sound	samples	by	pressing	the	numeric	key	pad	on	
their	phone.	Keys	‘1-9’	trigger	either	notes	in	the	
cm	scale,	or	different	timber	percussion.	users	re-
place	existing	notes,	or	erase	them	by	pressing	the	
‘0’	key.	pressing	the	‘*’	and	‘#’	keys	toggle	octaves	
in	the	instrumentation.	

Key	presses	are	registered	by	the	central	server,	
which	combines	the	data	into	a	notational	structure	
containing	all	users’	music,	which	in	turn,	is	read	
by	each	mobile	device.	this	structure	enables	indi-
vidual	users	to	be	out	of	sequence	with	each	other,	
while	facilitating	a	near	real-time	collaboration.	ev-
ery	16	steps,	the	new	notational	structure	is	loaded	
from	the	server,	and	used	to	trigger	the	appropriate	
sounds	on	the	phone.	New	notes	are	added	upon	
their	event	to	the	server	notation,	enabling	them	to	
be	heard	by	other	users	during	the	next	measure.	
as	a	repetitive	musical	structure,	users	can	antici-
pate	the	variations	from	the	other	users.	

bio     

david	jimison	is	a	phd	candidate	in	the	digital	Me-
dia	program	at	Georgia	institute	of	technology.	
his	research	interests	are	in	urban	computing.	he	
is	currently	a	Fellow	at	eyebeam	art	&	technology	
center.

travis	thatcher	has	been	involved	in	research	in	
human	computer	interaction	for	live	performance	
and	interactive	sonification.he	has	performed	as	an	
electronic	composer	and	musician	for	the	last	seven	
years	and	as	a	saxophonist	for	the	last	twelve	years.	
thatcher	received	a	Bachelors	in	computer	science	
from	Georgia	tech	in	spring	2005,	and	a	Masters¬†	
degree	in	science,	with	concentration	in	music	
technology	in	May	2007.
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cellPhonIA: In the news   

steve	Bull,	scot	Gresham-lancaster	&	tim	perkis
 
abstract      

cellphonia:	in	the	News	is	an	open	source	cell	
phone	karaoke	opera	with	a	mixed	final	perfor-
mance	delivered	to	the	participant	as	a	podcast	
and	online	as	a	web	based	mp3.	the	ever-changing	
current	state	of	the	opera	will	be	continuously	avail-
able	as	an	online	stream-cast.
cellphonia:	in	the	News	is	an	open	source	loca-
tion-based	karaoke	cell	phone	opera	that	uses	a	
libretto	generated	from	rss	news	feeds.	the	music	
is	both	pre-composed	and	algorithmically	gener-
ated	by	news	feeds.	the	full	opera	is	comprised	
of	many	callers’	voices	mixed	with	audioenhance-
ment	tools	and	delivered	by	continuous	internet	
audio	stream-cast.	the	fresh	addition	of	new	caller	
voices	and	evolving	music	creates	a	never-repeat-
ed	streaming	24/7	opera.	individual	songs	from	the	
opera	are	available	as	mp3	files	that	can	be	down-
loaded	or	retrieved	as	a	podcast.	With	cellphonia,	
a	potential	worldwide	group	of	users	is	provided	
with	a	means	of	unique	social	interaction	that	refers	
to	a	centuries	old	tradition,	opera,	in	a	new	con-
text	that	leverages	the	broadening	wireless	tech-
nological	base	in	a	simple,	familiar,	and	accessible	
manner.	in	cellphonia,	the	artist	is	both	coder	and	
composer,	while	the	caller	is	both	performer	and	
audience.

http://cellphone.el.net/NiMe/
http://cellphone.el.net/listen/

bio     

steve	Bull	offers	a	portfolio	of	assets	from	his	last	
seven	years	as	founder	of	cutlass,	a	company	which	
specializes	in	mobile	locative	media	and	art	with	
applications	running	on	02,	Verizon	Wireless,	te-
lus	Mobility,	and	orange.	in	2006	his	hot-n-cold	
was	a	NaVteQ	lbs	challenge	finalist,	he	launched	
his	New-york	historical	society	slavery	tour	on	
vodcast,	podcast	and	Voip,	and	the	Ny	times	re-
viewed	the	premiere	of	his	cellphonia:	san	jose,	an	
opera	at	isea	Zeroone	Festival.	after	completing	
Nyu’s	interactive	telecommunications	program,	he	
worked	as	a	senior	information	architect	and	proto-
type	designer/developer	for	interval	research.	he	
also	won	many	awards	for	his	media	productions	
both	national	and	international	and	is	a	member	of	
the	directors	Guild	of	america.
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china gates 
(A digital Art weeks mobile music Project)

art	clay

abstract      

the	work	china	Gates	is	technically	based	on	pos-
sibilities	of	synchronizing	a	group	of	performers	
using	the	clock	pulse	emitted	from	Gps	satel-
lites.	aesthetically,	china	Gates	is	rooted	in	works	
for	open	public	space	and	belongs	to	a	genre	of	
works,	which	celebrate	the	use	of	innovative	mobile	
technologies	to	explore	public	space	and	public	
audience.	the	performance	takes	place	in	a	lim-
ited	city	area	such	as	a	city	square,	a	park	and	open	
courtyard.	

a	series	of	tuned	gongs	is	used.	the	number	of	
gongs	is	greater	than	the	number	of	performers	
participating.	tuned	to	an	eastern	musical	scale,	
these	gongs	give	the	piece	a	touch	of	the	orient	on	
the	horizontal,	melodic	side	and	a	western	type	dis-
sonance	on	the	vertical,	chord	structure	side.	the	
gongs	are	circulated	amongst	the	players	by	an	ex-
change	process	so	that	an	on	going	change	in	har-
monies	can	be	achieved.	

each	of	the	players	wanders	through	the	perfor-
mance	space	freely.	a	custom	built	Gps	interface	
on	the	wrist	registers	the	player’s	position	and	de-
termines	to	geographical	coordinates	when	to	play	
the	gong.	By	using	a	delay	between	the	satellite	
clock	pulse	and	the	led	that	indicates	when	to	
strike	the	gong,	a	harmolodic	effect	is	obtained	as	
the	players	gradually	shift	from	a	chordal	to	a	me-
lodic	structure	dependent	on	geographical	coordi-
nates.	in	general,	each	player	tries	to	move	when	
another	is	not,	so	that	a	“choreographic	counter-
point”	results	that	allows	for	a	rhythmic-melodic	
coloring	caused	by	the	vertical	to	horizontal	un-
folding	of	the	struck	gong	chord.	the	performance	
ends	for	each	player	at	the	return	to	the	start	point.	
the	interface	therefore	acts	as	a	“conductor”,	in-
dicating	when	the	gongs	are	to	be	hit	and	how	the	
music	as	a	whole	will	sound	in	the	end.	

bio     

sound	artist	art	clay	(born	in	New	york,	lives	in	Ba-
sel,	switzerland)	has	worked	in	Music,	Video	&	per-
formance.	he	is	a	specialist	in	the	performance	of	
self	created	works	with	the	use	of	intermedia.	ap-
pearances	at	international	festivals,	on	radio	and	
television	in	europe,	usa	and	japan.	extensive	
compositions	for	acoustic	and	electronic	mediums	
in	many	genre	including	dance,	performance	and	
theater.	art	clay	also	directs	the	‘digital	art	Weeks’	
program	held	yearly	at	the	eth	in	Zurich.	recently,	
his	work	has	focused	on	large-scale	performative	
music-theater	works	and	public	art	spectacles	us-
ing	mobile	devices.		he	has	won	awards	for	music	
composition,	performance,	and	new	media	art.	he	
teaches	at	various	art	institutes	in	europe	including	
the	Zurich	university	of	the	arts.	
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tactical sound garden [tsg] toolkit  

Mark	shepard

abstract      

the	tactical	sound	Garden	[tsG]	toolkit	is	an	
open	source	software	platform	for	cultivating	pub-
lic	“sound	gardens”	within	contemporary	cities.	it	
draws	on	the	culture	of	urban	community	garden-
ing	to	posit	an	infrastructure	for	new	spatial	prac-
tices	for	social	interaction	within	technologically	
mediated	environments.	addressing	the	impact	of	
mobile	audio	devices	like	the	ipod,	the	project	ex-
amines	gradations	of	privacy	and	publicity	within	
contemporary	public	space.

the	toolkit	enables	anyone	living	within	dense	
802.11	wireless	(WiFi)	“hot	zones”	to	install	a	
“sound	garden”	for	public	use.	using	a	WiFi	en-
abled	mobile	device	(pda,	laptop,	mobile	phone),	
participants	“plant”	sounds	within	a	positional	au-
dio	environment.	these	plantings	are	mapped	onto	
the	coordinates	of	a	physical	location	by	a	3d	audio	
engine	common	to	gaming	environments	-	overlay-
ing	a	publicly	constructed	soundscape	onto	a	spe-
cific	urban	place.	Wearing	headphones	connected	
to	a	WiFi	enabled	device,	participants	drift	though	
virtual	sound	gardens	as	they	move	throughout	
the	city.

the	toolkit	is	a	parasitic	technology.	it	feeds	on	the	
propagation	of	WiFi	access	points	in	dense	urban	
environments	as	a	free,	ready-made,	locative	infra-
structure	for	cultivating	community	sound	gardens	
in	contemporary	public	space.	access	points	pro-
ducing	the	WiFi	signals	used	to	determine	the	lo-
cation	of	a	participant	may	be	open	or	encrypted,	
and	need	not	be	“owned”	by	those	deploying	the	
tsG	system.	as	the	hardware	component	of	the	in-
frastructure	is	tied	to	the	propagation	of	WiFi	net-
works,	the	extent	of	the	gardens	is	cast	in	a	par-
asitical	relationship	to	that	of	a	specific	wireless	
protocol.	Where	the	presence	of	access	nodes	is	
minimal,	gardens	consist	of	plantings	along	a	side-
walk.	Where	a	local	density	of	nodes	exist,	gardens	
potentially	take	the	scale	of	a	neighborhood.	in	cit-
ies	where	wireless	networks	are	ubiquitous,	gardens	
extend	throughout	the	entire	city.

bio     

Mark	shepard	is	an	artist,	architect	and	researcher	
whose	cross-disciplinary	practice	explores	new	so-
cial	spaces	and	signifying	structures	of	contempo-
rary	network	cultures.	his	research	investigates	the	
implications	of	mobile	and	pervasive	media,	com-
munication	and	information	technologies	for	archi-
tecture	and	urbanism.

his	recent	project,	the	tactical	sound	Garden	
[tsG]	toolkit,	is	an	open	source	software	platform	
for	cultivating	virtual	sound	gardens	in	urban	pub-
lic	space.	it	has	been	presented	at	museums,	fes-
tivals	and	arts	events	internationally,	including	the	
contemporary	Museum,	Baltimore,	Maryland;	con-
flux	2006;	Brooklyn,	New	york;	isea	2006,	san	jose,	
california;	siGGraph	2007,	san	diego,	california;	
Futuresonic,	Manchester,	uK;	sonar	Festival,	Bar-
celona,	spain;	the	electronic	language	interna-
tional	Festival	–	File	2007,	são	paolo,	Brazil;	and	
the	arte.Mov	Festival	for	Mobile	Media,	Belo	hori-
zonte,	Brazil.

he	is	co-editor	of	the	situated	technologies	pam-
phlet	series,	published	by	the	architectural	league	
of	New	york	and	co-author	of	“urban	computing	
and	its	discontents”	with	adam	Greenfield.	oth-
er	publications	include	“situating	the	device”	and	
“working	title:	industrian	pilz”,	in	shark,	a	journal	
of	poetics	and	art	criticism,	v.1	&	2;	and	“tactical	
sound	Garden	[tsG]	toolkit”,	in	306090	v.9	-	re-
garding	public	space,	published	by	princeton	ar-
chitectural	press.

he	is	currently	an	assistant	professor	of	architec-
ture	and	Media	study	at	the	university	at	Buffalo,	
state	university	of	New	york,	where	he	co-directs	
the	center	for	Virtual	architecture.
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BluetunA     

arianna	Bassoli

abstract      

Bluetuna	is	an	application	running	on	Bluetooth-
enabled	mobile	phones	that	allows	users	to	share	
information	about	their	favourite	music	with	others	
nearby.	With	Bluetuna	people	first	create	a	list	of	
favourite	artists	or	songs,	which	can	be	done	manu-
ally	or	automatically	based	on	the	Mp3s	already	
uploaded	on	their	mobile	phone.	then	they	are	
able	to	see	who	else	in	proximity	has	similar	taste	in	
general,	or	they	can	search	for	people	who	share	a	
common	interest	in	a	specific	artist.	this	search	can	
automatically	be	repeated	periodically	if	users	pre-
select	a	keyword	search	list,	or	custom	searches	can	
be	made	at	any	time	a	user	likes.	When	a	user	en-
counters	someone	with	similar	taste,	they	are	able	
to	exchange	messages	with	each	other	over	Blu-
etooth.	Further,	Bluetuna	is	integrated	with	last.fm,	
allowing	users	to	automatically	download	their	last.
fm	profile	to	the	Bluetuna	system,	and	obtain	ad-
ditional	music	recommendations.	to	further	enrich	
the	Bluetuna	experience,	people	can	interact	with	
each	other	through	their	mobile	phones	while	sit-
ting	in	cafes	by	accessing	Bluetuna	hotspots	which	
provide	a	wider	range	of	music	sharing	options.	
With	Bluetuna	we	have	investigated	the	opportu-
nity	to	create	a	lightweight	application	for	exist-
ing	and	commonly	used	technologies	(e.g.	mobile	
phones	and	Bluetooth)	able	to	provide	an	aware-
ness	of	the	surrounding	population	and	a	fun	way	
to	get	music	recommendations.

bio     

arianna	Bassoli	holds	an	Msc	in	communication	
sciences	from	the	university	of	siena,	italy,	where	
she	specialized	in	mass	media.	she	then	worked	
as	a	research	fellow	at	Media	lab	europe	for	three	
years,	mainly	focusing	on	the	application	side	of	
mobile	peer-to-peer	and	ad-hoc	networks.	she	is	
currently	a	phd	candidate	at	the	london	school	of	
economics	and	political	science,	uK,	in	the	depart-
ment	of	information	systems	and	innovation	Group.	
she	is	interested	in	interaction	design,	urban	com-
puting,	and	the	design	of	mobile	proximity-based	
applications,	technologies	that	support	communi-
cation	and	data	sharing	among	co-located	peao-
ple.	arianna	is	also	a	research	assistant	at	the	lse,	
working	on	the	eu-funded	project	BioNets,	which	
looks	into	the	future	of	wireless	networks.

http://www.karmanet-design.com/
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composing the soundscape: re-engaging 
with place    

anthony	phillips	

abstract      

how	does	sound	shape	the	everyday	experience	of	
our	environment?	Before	audio	technology	and	the	
now	ubiquitous	use	of	mobile	devices	that	incorpo-
rate	sound	our	natural	or	acoustic	soundscape	pro-
vided	us	with	meaningful	interaction.	sounds	held	
both	personal	and	collective	meanings,	articulat-
ing	a	sense	of	community,	place	and	aesthetic	value	
to	the	individual.	acoustic	ecology	has	shown	how	
soundscapes	have	changed	over	time,	from	the	
well	defined	acoustic	profiles	of	the	rural	environ-
ment	to	the	mechanical	and	media	rich	environ-
ments	of	the	modern	day	city.	in	the	city	significant	
sounds	are	increasingly	hidden	in	a	homogeneous	
soundscape	of	mediated	sound	and	urban	noise	in	
which	meaningful	interaction	with	the	auditory	envi-
ronment	is	replaced	by	a	‘tuning	out’.	Mobile	audio	
technologies	further	perpetuate	this	sense	of	de-
tachment	through	the	creation	of	multiple	spaces	
both	virtual	and	physical	that	the	user	has	to	occu-
py	and	negotiate.	these	technologies	encourage	a	
type	of	distracted	listening	that	i	refer	to	as	‘mobile	
mediated	listening’.	
drawing	on	20th	century	compositional	prac-
tices	and	in	particular	soundscape	composition	
and	acousmatic	music	my	research	extends	exist-
ing	work	on	meaning	and	representation	in	musi-
cal	composition.	Within	auditory	design	there	has	
been	a	preoccupation	with	‘sound	as	information’	
rather	than	sound	as	‘an	aesthetic	experience’.	
Music	provides	an	alternative	in	which	aesthetic	
response	determines	the	personal	significance	of	
our	experience.	Going	forward	in	my	research	two	
questions	are	key:	what	affect	do	different	types	of	
sounds	have	on	the	ësignificance	of	our	experienceí	
and	is	it	possible	to	categorize	aesthetic	response	
based	on	different	types	of	sounds?	the	latter	
question	raises	an	issue	that	i	would	like	to	discuss	
at	the	workshop	i.e.	methods	of	measuring	aesthet-
ic	response	to	sound	in	contexts	that	are	both	tran-
sitory	and	public.

bio     

at	the	time	of	this	research,	anthony	phillips	was	
working	as	part	of	the	equator	project	at	the	inter-
act	lab,	university	of	sussex,	Brighton,	uK.	anthony	
is	interested	in	an	interdisciplinary	approach	to	‘me-
diated	space’	with	particular	reference	to	coexistent	
interactions.	prior	to	starting	his	dphil	anthony’s	
background	was	in	Music	and	Multimedia	systems.
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sonicPulse – exploring a shared music 
space     

akseli	anttila

abstract      

in	this	paper	we	present	a	design	for	a	social	music	
application	for	mobile	devices.	the	design	allows	
users	to	passively	monitor	a	shared	music	space,	or	
actively	look	for	other	users	of	the	system.	the	user	
can	furthermore	engage	in	shared	music	use.	the	
proposed	design	can	be	used	to	investigate	the	
question	of	user	willingness	to	engage	in	playful	
music	sharing,	and	methods	which	allow	both	local	
and	remote	experience	sharing.
in	this	paper	we	present	a	design	for	a	social	music	
application	for	mobile	devices.	the	design	allows	
users	to	passively	monitor	a	shared	music	space,	or	
actively	look	for	other	users	of	the	system.	the	user	
can	furthermore	engage	in	shared	music	use.	the	
proposed	design	can	be	used	to	investigate	the	
question	of	user	willingness	to	engage	in	playful	
music	sharing,	and	methods	which	allow	both	local	
and	remote	experience	sharing.
in	active	scanning	the	user	can	send	out	a	ping,	a	
personal	audio	snippet.	the	ping	is	reflected	from	
other	users	as	an	echo,	a	sound	describing	the	na-
ture	of	the	discovered	user.	the	users	can	send	
specific	music	files	or	distinct	sounds	to	others,	de-
noting	e.g.	a	willingness	to	start	a	shared	session.	
thus	abstract	dialogue	can	lead	to	musical	sharing,	
colistening	and	taking	turns	as	djs.	the	proposed	
system	and	the	results	of	a	field	evaluation	will	pro-
vide	insight	to	the	value	of	a	musical	communica-
tion	system	in	a	mobile	context.	the	main	research	
questions	concern	the	musical	and	social	aspects	of	
the	design.	a	third	question	concerns	the	feasibility	
of	the	design	for	prototyping	and	implementation.

bio     

akseli	anttila	is	a	doctoral	student	(music	meets	
mediated	communication)	and	a	designer	at	Nokia,	
working	mostly	with	media	applications.	he	works	
at	the	Nokia	research	centre	in	Finland.	he	started	
at	uiah	film	department	(cinematography),	moved	
to	pre-medialab	iMi	(3d	animation	and	cGi),	and	
holds	a	Ma	from	Media	lab	helsinki		(online	com-
munities).
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minimal Attention navigation via Adapted 
music     

rachael	hunt,	Mark	apperley,	sally	jo	cunningham,	
Bill	rogers	&	Matt	jones

abstract      

Navigating	using	subtle	cues	from	the	audio	track	
you	are	listening	to	may	make	your	journey	as	en-
joyable	as	the	destination.	in	this	project,	we	are	
investigating	enjoyable	ways	of	providing	pedestri-
ans	with	navigation	support,	specifically	by	allowing	
them	to	navigate	to	music.
Many	of	the	navigation	aides	available	to	pedestri-
ans	require	their	full	attention;	for	example,	to	use	
a	map	you	must	stop	and	study	it	closely,	reducing	
engagement	with	the	surroundings.	Walking	with	
a	guide	is	much	better	—	you	pay	almost	no	atten-
tion	to	the	task	of	navigation,	but	are	still	directed	
to	your	destination.	audio-based	interfaces	have	
some	of	these	advantages;	specifically,	they	leave	
the	visual	sense	unimpaired.
currently,	systems	have	been	developed	using	
three	audio	approaches:	spoken	cues,	audio	icons	
(non-speech	cues),	and	adapted	stereo	signals.		
our	work	focuses	on	further	investigating	minimal	
attention	audio	user	interfaces.	there	are	a	range	
of	alternatives	for	adapting	music.	how	much	al-
teration	(of	favored	music)	will	listeners	allow?	does	
the	type	of	navigation	cue	affect	the	user’s	mental	
load?	Will	this	type	of	subtle	navigation	system	be	
as	effective	as	other	more	traditional	navigation	
aides?	What	type	of	direction	do	users	prefer,	and	
which	is	the	most	efficient?	do	the	user’s	objectives	
alter	the	style	of	guidance	that	they	require?
an	initial	experiment	was	carried	out	to	measure	
the	cognitive	burden	of	different	cue	types.	We	
compared	speech	cues,	audio	icons,	and	adapted	
stereo	against	walking	with	a	friend.	users	listened	
to	a	spoken	audio	track	while	navigating,	engaging	
them	and	leaving	navigation	as	a	secondary	(low	at-
tention)	activity.	cognitive	burden	was	measured	by	
evaluating	users’	memory	of	the	audio	track,	and	
through	questionnaires.	the	next	step	is	to	further	
investigate	adapted	music	navigation	cues.	When	
listening	to	a	music	track	of	choice,	what	types	of	
cues	are	noticeable,	and	do	they	affect	the	listening	
experience?

bio     

rachael	hunt	works	at	the	hci	Group	at	the	uni-
versity	of	Waikato,	New	Zealand.	rachael	is	inves-
tigating	low	cognitive	weight	navigation	systems.	
specifically,	she	is	examining	how	auditory	changes	
in	music	may	be	used	to	guide	both	tourists	and	
locals	to	places	of	particular	interest.	the	two	main	
goals	of	this	research	are	assessing	whether	music	
can	be	used	for	navigation,	and	whether	this	is	a	
lightweight,	fun	way	to	navigate.
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music mood wheel – ear-based Interfaces 
for mobile music devices   

andreja	andric,	pierre-louis	Xech
 
abstract      

When	we	browse	our	music	collection	on	any	mo-
bile	device,	we	actually	move	inside	a	tree	of	tex-
tual	options	that	refer	to	the	musical	metadata.	We	
search	music	by	title,	author,	genre,	artist,	year,	etc.	
But	what	if	we	cannot	recall	the	name	of	the	song	
that	exactly	matches	that	particular	melancholic	
mood	we	are	in	today?	What	if,	additionally,	we	
have	wrong	or	incomplete	metadata,	which	hap-
pens	often	in	private	music	collections?	With	thou-
sands	of	songs	on	our	ipod	or	iphone,	music	search	
becomes	a	real	challenge.	in	addition,	many	every-
day	situations	in	which	mobile	music	devices	are	
used,	for	example	driving	a	car,	or	working	out,	do	
not	permit	wasting	too	much	time	and	attention	on	
choosing	music.	
in	our	approach,	we	shift	from	the	“tree	of	op-
tions”	paradigm	to	a	“search	by	ear”	browsing	
experience,	inspired	by	the	frequency	wheel	on	
old-fashioned	radios.	a	series	of	prototypes,	based	
on	many	low	level	features	automatically	extracted	
from	the	audio,	was	implemented	and	tested	out-
doors	with	a	group	of	40	participants.	the	interfac-
es	performed	well	compared	to	two	“off	the	shelf”	
references:	apple	ipod	and	samsung	portable	Me-
dia	center.	
our	first	prototype	was	without	display	and	the	
song	selection	was	controlled	by	a	trackball.	the	fi-
nal	prototype	was	developed	on	Windows	Mobile	
5.0	powered	smartphone,	and	exhibited	a	2d	map	
of	songs.
in	the	workshop	we	exposed	the	lessons	learned	
from	our	first	experimental	study	and	confronted	
our	“search	by	ear	only”	design	pattern	and	related	
research	issues	with	other	participant	experiences	
and	contributions.
the	Music	Mood	Wheel	project	evolved	from	mid	
2005	until	the	end	of	2006.	it	was	a	collaboration	
project	between	the	state	university	of	Milan,	com-
puter	science	and	communications	department,	
and	Microsoft	research	cambridge,	external	re-
search	office,	intelligent	environments	Group.

bio     

andreja	andric
Born	in	Zajecar,	serbia	in	1973.	he	obtained	a	B.sc	
in	electrical	engineering	and	M.sc.	in	ai	appli-
cations	in	education	from	the	school	of	electri-
cal	engineering,	Belgrade	university,	serbia	(for-
mer	yugoslavia).	By	the	end	of	2002	he	won	a	phd	
scholarship	from	Milan	state	university	in	italy,	and	
subsequently	he	moved	there.	he	obtained	a	phd	
in	computer	music	applications	in	2006	and	con-
tinued	to	work	as	a	research	assistant	on	the	same	
university.	his	research	project	Music	Mood	Wheel	
has	won	a	research	grant	from	Microsoft	research	
cambridge,	on	their	open	concourse	“create,	play	
and	learn”	for	research	in	computer	applications	
with	social	and	cultural	value.	From	2007	onwards,	
he	is	employed	as	software	engineer	in	parvis,	
where	he	works	on	computer-vision	systems	for	au-
tomatic	inspection	of	banknote	print	and	security	
features.	
his	research	interests	chiefly	lie	with	interaction	de-
sign,	user	evaluation	methodologies	for	multimedia	
applications,	and	psychology	of	music	preferences.
lives	in	Milan,	italy.

pierre-louis	Xech
joined	Microsoft	in	1997	as	a	project	Manage-
ment	consultant,	and	moved	to	Microsoft	research	
cambridge	in	2002	as	a	research	program	Man-
ager	in	the	external	research	office	group.	since	
then,	he	has	been	involved	in	various	collaborative	
and	interdisciplinary	research	projects	with	univer-
sities	across	europe	in	the	area	of	ambient	intel-
ligence.	in	2007	he	moved	to	Microsoft	France	in	
paris	where	he	heads	the	research	partnerships	pro-
gramme.	pierre-louis	Xech	has	a	special	interest	in	
investigating	the	ways	in	which	the	research	in	intel-
ligent	environments	can	stimulate	the	human	intel-
ligence	in	unleashing	one’s	own	creative	potential	
and	skills.	in	particular,	he	is	interested	in	exploring	
how	the	recent	advances	in	computing	and	audio,	
ubiquitous	computing,	vision	and	machine	learning	
and	mobile	technology	can	provide	the	basic	bricks	
and	blocks	for	building	the	new	“sound	machines”	
of	our	everyday	life.
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from calling a cloud to finding the mis-
sing track: Artistic approaches to mobile 
music     

Frauke	Behrendt

abstract      

this	paper	is	challenging	the	common	understand-
ing	of	mobile	music	as	‘ringtones	and	i-pods’	by	
analyzing	artistic	approaches	to	it	and	by	offering	
new	categories	to	contextualize	these	projects	in	a	
move	towards	a	taxonomy	of	mobile	music.	eight	
artworks	from	the	rapidly	expanding	field	of	Mobile	
art	will	be	described	and	set	into	context.	Most	
projects	do	not	label	themselves	as	mobile	music,	
but	analysing	these	artworks	as	mobile	music	
provides	a	fruitful	context	for	discussing	these	
works.	“sky	ear”,	“track-the-trackers”,	“Bubl	
space”,	“telenono”,	“schminky”,	“simpletext”,	
“surface	patterns”	and	“urban	tapestries”	illustrate	
the	variety	of	sounds	in	mobile	music:	spoken	text	
messages,	missing	tracks	that	need	to	be	identified	
on	a	mobile	platform,	the	crackers	and	whistlers	
of	the	electromagnetic	sphere,	knocking	sounds	
‘attached’	to	surveillance	cameras,	other	peoples	
favourite	songs	fixed	to	a	specific	urban	place	–	
and	on	the	far	other	end	of	possibilities:	silence	
produced	by	a	radiation-proof	box	or	by	jamming	
phone	signals	in	close	proximity.	
the	analyzed	artworks	are	presented	in	two	
categories:	the	first	part	of	this	paper	focuses	on	
the	social	context	of	mobile	music	exploring	new	
forms	of	audience	participation	and	collaborative	
mobile	music.	in	the	second	part	the	focus	shifts	
to	the	technological	context	of	mobile	music	by	
“listening	to	the	invisible”.	overall,	the	artist	offer	
a	new	and	unexpected	view	of	the	urban	space	
where	peoples’	movements	and	the	collaborative	
soundtrack	they	choose	or	produce	for	their	urban	
journeys	represent	the	city	in	as	much	as	physical	
buildings	or	the	grid	of	the	streets.	analysing	
these	examples	by	focussing	on	the	relationship	
of	geographical,	social	and	technological	context	
of	mobility	might	prove	a	helpful	framework	for	
understanding	the	artworks,	a	first	move	towards	a	
taxonomy	of	mobile	art	and	music.	

bio     

Frauke	Behrendt	conducts	research	into	the	expe-
rience	of	urban	space	via	mobile	media;	focussing	
on	interactive	art,	music	and	sound	projects	that	
experiment	with	this	experience.	she	is	currently	
finalising	her	phd	(daad	funded)	at	the	depart-
ment	of	Media	and	Film	studies	at	the	university	
of	sussex,	(uK),	is	on	the	steering	committee	of	
the	international	Mobile	Music	Workshop	and	Ger-
man	delegate	for	the	european	action	on	sonic	
interaction	design	(sid).	her	book	“handymusik.	
Klangkunst	und	‘mobile	devices’”	(“Mobile	phone	
Music.	sound	art	and	Mobile	devices”)	has	been	
published	in	2004.	Frauke’s	research	is	published	
in	english	and	German,	and	has	been	presented	at	
various	international	conferences	such	as	NiMe	and	
isea.	she	is	a	member	of	the	“centre	for	Material	
digital	culture”	and	of	richard	sennett’s	“NyloN	
culture	and	society”	seminar.
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mobile user-Interface for music  

takuya	yamauchi,toru	iwatake	

abstract      

the	present	study	considers	the	interface	design	
for	music	and	graphical	content	in	ubiquitous	
space.	herein,	we	present	a	mobile	user-interface	
system	for	music	and	visual	collaboration	in	a	per-
sonal	area	network	(paN).	the	system,	which	is	con-
nected	to	a	local	area	network	(laN;	ieee802.11b),	
is	composed	of	an	agent	on	a	mobile	device	con-
troller	(pda),	a	sound	engine,	and	a	graphical	lan-
guage	environment.	We	considered	the	middle-
ware	agent	that	processes	the	context	awareness	in	
media	art	and	game	development.	the	prototype	
system	“sound	pad”	demonstrated	here	is	a	musi-
cal	instrument	and	the	graphical	controller	of	a	mo-
bile	user-interface.
ubiquitous	space	consists	of	numerous	micro	ma-
chines	and	host	computers	that	are	connected	by	
sensors	and	other	devices	to	electric	household	
appliances	and	wearable	computers.	the	ubiqui-
tous	space	in	a	paN	contains	context	information	
from	other	agents.	thus,	the	user-interface	of	this	
context	data	must	present	information	without	con-
fusing	the	user.	a	considerable	number	of	papers	
have	been	published	regarding	this	technology.	
“sound	pad”	is	a	handheld	controller	for	producing	
score	files	and	graphical	content.	the	user	is	able	
to	move	through	ubiquitous	space	while	controlling	
the	sound	pad	and	enjoying	the	artwork	made	by	
media	artists.
We	propose	here	the	sound	pad	mobile	device	
user-interface	as	a	mobile	device	(pda)	interface,	a	
sound	instrument	and	a	visual	interface.	the	sound	
pad	user	is	able	to	manipulate	sounds	using	the	
sound	engine	(pure	data)	as	well	as	the	visual	con-
tents	of	the	graphical	language	(processing)	and	
use	sound	composers	and	graphic	designers	in	
ubiquitous	space.	
composers	and	artists	are	able	to	produce	sound	
designs	by	creating	score	files	in	pure	data.	inter-
face	designers	can	also	develop	new	user-interfaces	
using	this	mobile	interface.	in	addition,	graphic	de-
signers	can	produce	graphic	content	in	processing.	
the	system	enables	the	collaboration	of	these	con-
tents	and	makes	it	possible	to	design	context	for	
networked	sensors	and	agents	in	ubiquitous	space.

bio     

takuya	yamauchi	is	part	of	the	“Media	design	pro-
gram”	at	the	“Graduate	school	of	Media	and	Gov-
ernance”	at	Keio	university	sFc,	japan.	

toru	iwatake	is	professor	at	the	“Media	design	pro-
gram”	at	the	“Graduate	school	of	Media	and	Gov-
ernance”	at	Keio	university	sFc,	japan.



106 2005 InterActIVe Poster

solarcoustics:connect   

Morgan	Barnard	

abstract      

solarcoustics:coNNect	is	a	solar-powered	personal	
electronic	device.	coNNect	maps	light	energy	to	
audio	oscillations	using	a	solar	panel	and	basic	audio	
circuitry.	coNNect	is	responsive	to	light	either	
from	the	sun,	or	artificial	light	sources.	By	utilizing	
photovoltaic	energy,	coNNect	needs	no	batteries	
to	operate.	it	harvests	and	stores	light	energy	from	
the	environment	and	converts	the	energy	to	audio	
oscillations.	By	using	a	large	capacitor	to	store	light	
energy	as	electricity,	coNNect	can	be	charged	
over	time	store	the	harvested	energy.	

the	user	of	soalracuostics:coNNect	can	create	
changes	in	the	audio	oscillations	by	altering	the	po-
sition	of	the	solar	panel	to	the	sun,	or	by	using	their	
hands	to	control	the	amount	of	light	hitting	the	solar	
panel.	as	the	amount	of	light	on	the	panel	changes,	
the	corresponding	audio	oscillations	change	in	
real	time.	the	amount	of	light	is	in	a	proportional	
relationship	to	the	voltage	being	generated,	as	more	
voltage	is	is	applied	to	the	circuit	the	oscillations	
reduces	in	frequency.	this	process	of	manipulation	
the	amount	of	light	hitting	the	panel	creates	a	ges-
tural	mode	of	sonic	exploration.	rhythm	and	change	
in	pitch	can	be	controlled	by	performing	repetitive	
movements	with	coNNect	in	and	out	of	light	and	
shadow.	By	connecting	several	devices	together,	
analog	collaborative	networked	audio	environments	
are	created.	coNNect	gives	the	user	a	new	aware-
ness	of	their	surroundings	and	allows	them	to	“jam”	
with	their	environment.	

bio     
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location33: 
envisioning Post iPodalyptic mobile music

William	carter	and	leslie	s.	liu

abstract      

this	paper	describes	a	course	of	research	investi-
gating	the	potential	for	new	types	of	music	made	
possible	by	location	tracking	and	wireless	technolo-
gies.	listeners	walk	around	downtown	culver	city,	
california	and	explore	a	new	type	of	musical	album	
by	mixing	together	songs	and	stories	based	on	
their	movement.	By	using	mobile	devices	as	an	in-
terface,	we	can	create	new	types	of	musical	experi-
ences	that	allow	listeners	to	take	a	more	interactive	
approach	to	an	album.
location33	is	an	example	of	one	new	type	of	musi-
cal	system	that	is	made	possible	through	the	de-
velopment	of	mobile	technology.	By	using	tracking	
systems	and	wireless	technology,	the	idea	of	what	
constitutes	a	music	album	can	be	fundamentally	al-
tered	and	made	more	consistent	with	the	develop-
ing	acceptance	of	the	consumer	as	an	active	player	
in	the	creative	production	cycle.	By	using	move-
ment	and	interactivity	as	a	means	for	navigation	
though	a	collection	of	songs,	location33	tries	to	
reinvent	the	traditional	musical	album	and	make	it	
a	more	interactive	experience.	in	addition,	the	proj-
ect	explores	the	potential	for	a	new	type	of	record-
ed	music	that	is	authored	not	only	for	a	consumer’s	
cd	player,	but	also	for	a	physical	space.	By	bringing	
people	together	in	a	space	to	listen	to	music,	the	
idea	of	the	album	also	becomes	more	social.	the	
player	becomes	not	only	a	part	of	the	musical	world	
of	location33,	but	also	the	community	of	players	
who	are	listening	to	the	album	in	the	space.	
ultimately,	location33	is	still	recorded	music,	and	
therefore	the	creation	process	for	the	player	di-
verges	from	the	real-time	compositional	quality	of	
research	projects	such	as	sonic	city	where	users	
develop	literally	new	music	as	they	interact	with	an	
environment.	however,	location33	approaches	the	
idea	of	music	production	from	the	emerging	sam-
pling	and	dj	culture,	respecting	the	idea	that	as-
sembling	discrete	musical	fragments	can	produce	
novel	and	engaging	music.

bio     

at	the	time	of	developing	location33,	William	
carter	was	part	of	the	„interactive	Media	division“	
at	the	school	of	cinema	television,	university	of	
southern	california.	leslie	s.	liu	was	part	of	the	„in-
tegrated	Media	systems	center“	at	the	university	
of	southern	california.

figUres     

1	–	Narrator	Nodes	in	space
2	–	the	Gps	pda	explorer
3	–	the	Map
4	–	a	Mobile	code	embedded	in	physical	space
5	–	a	Web	checklist	for	mp3	artifacts
6	–	a	song	authoring	Map
7	–	pda	explorer	components
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walkman Busting    

Gideon	d’arcangelo

abstract      

“Walkman	Busting”	is	a	radio	documentary	series	
created	by	Gideon	d’arcangelo.		the	idea	of	the	
program	is	to	puncture	the	private	bubble	of	the	
personal	listening	device	and	engage	listeners	in	a	
social	experience.		interviews	are	conducted	with	
people	who	respond	to	the	question:	“can	i	listen	
to	what	you	are	listening	to?”

a	surprisingly	high	percentage	of	people	asked	
agree	to	be	interviewed.		Music	is	essentially	social,	
and	when	we	listen	to	music,	even	in	headphones,	
it	seems	we	are	predisposed	to	social	interaction.		
For	millennia,	music	has	been	by	its	nature	a	com-
munal	experience,	a	way	of	gluing	people	together	
in	a	shared	moment.		the	advent	of	portable	pri-
vate	listening	devices	has	interrupted	the	communal	
function	of	music	in	ways	we	are	just	beginning	to	
comprehend.		Walkman	Busting	re-wires	the	social	
function	of	music	-	hijacking	a	one-way	communica-
tion	and	making	it	two-way	again.		

the	portable	listening	device	enables		people	of	di-
verse	cultural	backgrounds	to	coexist	in	tight	quar-
ters.		Modern	people	go	about	in	public,	each	tuned	
into	their	own	cultural	frequency,	each	connecting	
to	a	group	in	another	place.		they	share	the	same	
space	but	are	not	really	being	in	the	same	space	to-
gether.		Walkman	Busting	uncovers	the	cultural	jux-
tapositions	that	are	hidden	beneath	the	surface	-	in	
the	headphones	and	earbuds	of	the	listening	public.
the	cd	played	at	the	first	MMW	contained	the	fol-
lowing	four	sample	episodes:

1)	airdate:	November	23,	2002	-	union	square,	
New	york	city
these	busts	include	a	man	deeply	involved	in	his	
“disney	Greatest	hits”	compilations	who	is	espe-
cially	adept	at	interpreting	the	lyrics	from	“the	little	
Mermaid.”		another	self-described	“dinosaur”	lis-
tens	to	the	likes	of	Bing	crosby	and	the	andrew	sis-
ters.		he	calls	rosemary	clooney’s	“Mambo	italiano”	
rock	and	roll.		lastly,	a	man	into	tony,	tone,	toni	
and	earth,	Wind	and	Fire	reminisces	about	the	days	
when	the	city	streets	were	filled	with	the	sounds	of	
boomboxes.	

2)	airdate:	February	22,	2003	-	Metro	North	hud-
son	river	commuter	train
Busts	on	the	train	include	sister	with	her	nephew	
and	niece,	who	were	returning	from	sing-sing	prison	
where	they	visited	sister’s	son	in	jail.		she	is	listening	
to	jaheim’s	“Keep	your	h-e-a-d		u-p.”		also,	elijah,	
a	college	radio	dj	listening	to	“emo”	punk,	who	
tells	tales	of	the	mosh	pit.		Finally,	a	man	who	has	
just	unleashed	his	70s	lp	collection	from	its	slumber	
and	transferred	it	to	his	Mp3	player	contends	with	all	
the	memories.

3)	airdate:	october	4,	2003	-	union	square,	New	
york	city
in	this	episode,	we	first	encounter	a	young	woman	
listening	to	the	one-stringed	berimbao	of	capoeira	
music.		she	is	an	avid	practitioner	of	the	Brazilian	
martial	art	dance.		Fifty	feet	away,	we	meet	a	couple	
of	rocker	girls	in	high-school	who	complain	about	
the	“weird	cult-like	music”	of	the	Brazilian	capoeri-
stas.		they	revere	Korn	and	system	of	a	down.	We	
also	here	from	a	bonafide	groupie	of	Frank	Zappa,	
who	introduced	him	to	the	found	sound	of	john	
cage	and	edgar	Varese	while	in	a	dressing	room	on	
the	road.	

4)	airdate:	january	9,	2004	-	union	square,	New	
york	city
these	busts	include	some	goth-rave	kids	still	out	
from	the	night	before,	still	in	party	gear.		Morgana	
interprets	the	tough	and	bleak	lyrics	of	r&B	singer	
jo,	while	the	ever-upbeat	“seven”	hips	us	to	some	
harsh	underground	music	that	hasn’t	“surfaced”	yet.		
Fifty	feet	away	from	this	scene,	a	jazz	musician	born	
in	the	same	month	and	city	as	altoist	stan	Getz		pays	
tribute	to	his	household	god.	

bio     

Gideon	d’arcangelo	is	an	interactive	media	design-
er	with	a	special	focus	on	the	impact	of	new	technol-
ogy	on	musical	experience.	he	currently	produces	
the	Weekend	america	series,	“listening	in”	(http://
listeningin.org),	which	explores	the	changing	ways	
people	use	recorded	music	in	their	day	to	day	lives.		
he	created	the	“Walkman	Busting”	radio	documen-
tary	series	on	public	radio	international’s	“the	Next	
Big	thing”	which	ran	from	2002-2005.		since	the	first	
“New	interfaces	for	Musical	expression”	workshop	
in	2001,	he	has	remained	an	active	member	of	the	
NiMe	community.		he	is		director	of	creative	strate-
gy	at	esi	design	and	teaches	at	the	interactive	tele-
communications	program	in	the	tisch	school	of	the	
arts	at	New	york	university.		
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tunA     
 
arianna	Bassoli	

abstract      

at	the	Mobile	Music	Workshop	i	have	presented	
a	series	of	projects	exploring	the	theme	of	mobile	
music	sharing.	the	first	project,	tuna,	is	an	applica-
tion	that	allows	users	to	share	their	music	locally	
through	handheld	devices.	users	can	“tune	in”	to	
other	nearby	tuna	music	players	and	experience,	
simultaneously,	what	other	people	are	listening	to.	
developed	on	pdas	and	connected	via	WiFi	in	ad-
hoc	mode,	the	application	displays	a	list	of	people	
in	proximity	who	are	using	tuna,	gives	access	to	
their	profiles	and	playlist	information,	and	enables	
synchronized	peer-to-peer	audio	streaming.	the	
second	project,	an	extension	of	this	previous	work,	
Bluetuna,	is	an	application	for	Bluetooth-enabled	
mobile	phones	that	allows	users	to	connect	to	
other	Bluetuna	users	in	range	and	share	music	rec-
ommendations.	With	this	application,	we	sought	to	
use	technologies	that	already	have	a	mass	penetra-
tion	(Bluetooth	enables	mobile	phones)	to	develop	
a	lightweight	version	of	tuna,	able	to	make	users	
aware	of	the	musical	interests	of	people	nearby	
and	to	thereby	foster	a	subtle	form	of	proximal	
social	interaction.	the	third	project,	undersound,	
is	an	example	of	situated	design,	attempting	to	
address	three	different	aspects	of	life	in	the	london	
underground:	situated	understanding	of	the	space,	
localized	interpersonal	interactions,	and	emergent	
large-scale	flows	which	people	constitute	and	
participate	in.	in	order	to	achieve	a	unique	way	by	
which	people	can	use	music	to	interact	with	one	an-
other	and	the	space	around	them,	undersound	uses	
three	distinct,	but	deeply	interrelated,	technologi-
cal	pieces;	Bluetooth	transfer	points	located	in	each	
underground	station	are	to	be	used	for	upload-
ing	and	downloading	music	in	the	undersound 
network,	while	Bluetooth-enabled	mobile	phones	
are	meant	to	be	used	for	storing,	playback	and	
exchange	of	music	and	finally	situated	visualizations	
providing	a	station-specific	overview	of	activity	
within	the	undersound	network	are	to	be	located	at	
each	station.

bio     

arianna	Bassoli	holds	an	Msc	in	communication	
sciences	from	the	university	of	siena,	italy,	where	
she	specialized	in	mass	media.	she	then	worked	
as	a	research	fellow	at	Media	lab	europe	for	three	
years,	mainly	focusing	on	the	application	side	of	
mobile	peer-to-peer	and	ad-hoc	networks.	she	is	
currently	a	phd	candidate	at	the	london	school	of	
economics	and	political	science,	uK,	in	the	depart-
ment	of	information	systems	and	innovation	Group.	
she	is	interested	in	interaction	design,	urban	com-
puting,	and	the	design	of	mobile	proximity-based	
applications,	technologies	that	support	communi-
cation	and	data	sharing	among	co-located	people.	
arianna	is	also	a	research	assistant	at	the	lse,	
working	on	the	eu-funded	project	BioNets,	which	
looks	into	the	future	of	wireless	networks.
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sonIc cItY                            

lalya	Gaye

abstract      

Nocturnal	dub	ambiances,	pollution	as	echo	
chambers,	drumming	traffic	noises,	singing	street	
lights…	scratching	tramway	bells	by	approaching	
walls,	grabbing	metallic	railing	as	guitar	strings,	
turning	corners	towards	a	chorus...	With	sonic	city,	
the	urban	environment	became	a	musical	interface.	
at	the	crossroad	between	urban	exploration	and	
experimental	music	making,	sonic	city	enabled	
its	user	to	create	live	electronic	music	by	simply	
walking	through	a	city	and	interacting	with	their	
everyday	urban	environments.	
sonic	city	was	a	wearable	system	that	gathered	
sensor-based	information	about	the	user’s	ac-
tions	and	her	environment,	and	mapped	it	to	the	
sound	processing	of	live	urban	sounds	collected	
by	a	microphone.	the	resulting	music	was	output	
through	headphones	in	real	time	and	in	context,	
as	you	were	walking,	which	created	a	tight	link	
between	the	user	and	the	city,	and	emphasised	
their	interplay.
sonic	city	was	tested	by	a	variety	of	people	in	their	
own	everyday	environments.	When	wearing	this	
system,	they	engaged	into	a	musical	duet	with	the	
city:	urban	atmospheres,	random	encounters	and	
everyday	activities	all	participated	in	creating	new	
live	music.	sonic	city	turned	paths	into	musical	
compositions	and	mobility	through	the	shifting	con-
texts	of	the	city	into	a	large-scale	musical	gesture.	
By	presenting	this	project,	this	talk	showed	how	
mobile	and	ubiquitous	computing	can	enable	the	
emergence	of	new	forms	of	music	that	interface	
with	everyday	settings	and	practices.	it	meant	to	
illustrate	the	potential	and	opportunities	of	mobile	
music	making,	in	terms	of	creative	act	embedded	in	
the	everyday.
the	sonic	city	project	was	realised	in	2002-04,	as	a	
collaboration	between	the	Viktoria	institute	and	the	
interactive	institute.	More	information	are	available	
at	http://www.viktoria.se/fal/projects/soniccity/

bio     
 
lalya	Gaye	is	a	swedish-senegalese	hci	researcher	
based	in	Göteborg,	sweden,	who	works	in	mul-
tidisciplinary	projects	at	the	convergence	of	art,	
technology,	and	design.	her	prototyping-based	
research	explores	potentials	of	ubiquitous	comput-
ing	for	everyday	life	aesthetic	activities,	and	focuses	
in	particular	on	locative	media	and	mobile	music	
technology.	she	also	works	in	various	art	projects	
centred	on	urban	public	space	and	audio	experi-
mentations,	as	well	as	organises	sound-oriented	
workshops	and	small	festivals.	she	received	a	B.sc.	
in	physics	at	the	university	of	Geneva,	a	M.sc.eng.	
in	electroacoustics	at	Kth	in	stockholm,	worked	
several	years	at	the	Future	applications	lab,	Vikto-
ria	institute,	and	is	currently	finishing	a	ph.d.	thesis	
in	applied	information	technology	at	the	university	
of	Göteborg.	Besides	being	a	permanent	member	
of	the	steering	committee	for	the	international	
workshop	series	on	Mobile	Music	technology,	she	
is	a	member	of	the	plaN	network	for	pervasive	
and	locative	arts	and	is	actively	involved	in	the	
NiMe	research	community.	she	has	presented	her	
work	at	various	international	conferences,	festivals	
and	journals	and	regularly	gives	talks,	workshops	
and	lectures	at	universities,	institutions	and	events	
worldwide.



117

tgarden: 
wearable Instruments, embodied Interac-
tion and Augmented Physicality  

chris	salter,	joel	ryan

abstract      

We	report	on	work	done	for	tGarden,	an	experi-
mental	responsive	media	environment	where	small	
groups	of	participants	from	the	general	public	can	
control	and	play	with	real	time	generated	sound	
and	image	through	improvised	movement	and	
gesture.	development	on	phase1	of	the	project	
took	place	during	2000-2001	with	support	from	the	
daniel	langlois	Foundation	and	was	shown	as	a	
work	in	progress	at	the	ars	electronica	Festival	and	
at	V2/las	palmas	in	rotterdam	for	the	european	
cultural	capital	of	the	year	in	the	fall	of	2001.	the	
focus	of	this	presentation	lies	on	issues	arising	in	
the	process	of	designing	a	physically	responsive	
mobile	musical	system	activated	by	the	motion	and	
gestures	of	non-experts,	where	no	predetermined,	
a	priori	representation	of	gesture	can	be	said	to	
exist.	While	so-called	“audience	participation”	in-
stallations	are	beginning	to	take	these	issues	into	
account,	there	has	still	been	little	work	to	date,	at	
either	the	conceptual	or	technical-	implementation	
levels	on	how	to	build	a	responsive	system	that	is	
physically	engaging	and	learnable	within	a	short	
period	of	time	while	being	musically	rich	and	coher-
ent	for	the	casual,	non-expert	participant.

While	literature	in	the	field	of	gesture-activated	mu-
sical	interaction	is	well	established	and,	most	of	this	
work	has	focused	on	systems	designed	for	trained	
and	expert	performers,	dancers	and	musicians,	
where	issues	of	musical	(and	movement)	nuance,	
control	and	expression	are	assumed	from	the	start.	
Furthermore,	much	of	this	literature	assumes	tradi-
tional	performer/spectator	relationships,	where	the	
behavior	of	an	interactive	system	is	experienced	
passively	by	a	viewer/listener	at	a	distance.	the	
work	described	from	tGarden	focuses	less	on	the	
specifics	of	the	hardware	and	software	layers	in	but	
rather	suggests	a	novel	approach	to	the	total	de-
sign	of	a	responsive	musical	system.	this	system	is	
architected	to	create	a	coherent	and	felt	resonance	
between	multiple	layers:	a		participant’s	improvised	
movement,	sensor	input,	software	and	the	resulting	
musical	response.	

bio     

christopher	salter	received	his	phd	in	the	areas	of	
theater	and	computer-generated	sound	at	stan-
ford	university.	he	has	been	visiting	professor	in	
music,	graduate	studies	and	digital	media	at	Brown	
university	and	the	rhode	island	school	of	design	
(risd)	and	is	currently	assistant	professor	in	the	
department	of	design	and	computation	arts	at	
concordia	university	where	he	also	is	a	researcher	
in	the	interactive	performance	and	sound	axis	of	
the	hexagram	institute	for	research/creation	in	
the	Media	arts.		his	research	and	artistic	practice	
investigates	the	role	of	real	time	sound,	image	and	
technologies	of	interaction	within	the	context	of	
responsive	environments	and	new	forms	of	theatri-
cal	performance	and	he	is	widely	acknowledged	
as	one	of	the	experts	in	this	growing	field.	he	was	
awarded	the	Fulbright	and	alexander	von	hum-
boldt	chancellor	grants	for	research/work	in	Ger-
many	between	1993-1995.	after	collaborating	with	
peter	sellars	and	William	Forsythe/Ballett	Frankfurt,	
he	co-founded	the	art	and	research	organization	
sponge.	salter’s	work	has	been	shown	internation-
ally	at	venues	such	as	ars	electronica	(linz),	Venice	
Biennale	(architecture),	Villette	Numerique	(paris),	
transmediale	(Berlin),	eXit	Festival	(Maison	des	
arts,	creteil-paris),	place	des	arts	(Montreal),	elek-
tra	(Montreal),	shanghai	dance	Festival	(shanghai),	
yerba	Buena	center	for	the	arts	(san	Francisco),	
the	Banff	center	(Banff),	dance	theater	Workshop	
(New	york),	V2	(rotterdam),	siGGraph	2001	(New	
orleans),	Mediaterra	(athens)	and	the	explorato-
rium	(san	Francisco),		and	has	been	featured	in	
publications	such	as	the	New	york	times,	id	and	
leonardo	magazines.	he	is	currently	completing	
entangled:	technology	and	the	transformation	of	
performance	to	be	published	by	Mit	press	in	2009.

joel	ryan	was	spawned	in	the	first	generation	of	
computer	music	hackers	in	san	Francisco’s	silicon	
valley,	joel	ryan	is	a	composer	who	has	long	cham-
pioned	the	idea	of	performance-based	electronic	
music.	drawing	on	his	scientific	background,	he	pi-
oneered	the	application	of	digital	signal	processing	
to	acoustic	instruments.	at	steiM	in	amsterdam	
since	1984,	he	has	collaborated	extensively	with	
artists	and	musicians	including	evan	parker,	William	
Forsyth,	George	lewis,	steina	Vasulka	and	jerry	
hunt.	Formerly	a	research	associate	in	physics	at	
the	lawrence	Berkeley	laboratories	of	the	univer-
sity	of	california,	he	has	taught	philosophy,	physics,	
and	mathematics.	he	is	a	researcher	at	steiM	in	
amsterdam,	tours	with	the	Frankfurt	Ballet	and	is	
docent	in	sonology	at	the	royal	conservatory	in	
the	hague.	he	has	performed	at	the	theater	chat-
elet	in	paris,	the	concertgebau	amsterdam,	the	pit	
inn	in	tokyo,	Brooklyn	academy	of	Music	and	the	
Kitchen	in	New	york.	recent	work	includes	a	series	
of	duets	with	evan	parker,Frances	Marie	uitti	and	
joelle	leandre,	eidos/telos,	with	William	For-
syth	and	roberto	Zucco	with	the	royal	shakespear	
company.	other	works	include	or	air,	the	Number	
readers,	hat	Moon	joy,	and	the	effect	of	Noise	on	
the	sleep	of	children.
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malleable mobile music   

atau	tanaka

abstract      

Malleable	Mobile	Music	takes	mobility	as	input	to	
an	audio	re-mix	engine	enabling	listeners	to	experi-
ence	familiar	music	in	new	ways.	this	transforms	
music	from	a	fixed	entertainment	medium	into	a	
malleable	content	form	that	enables	shared	experi-
ences.

a	group	of	listeners	distributed	about	town	listen	
collectively	to	well	known	pop	song	by	Bjork.	each	
listener	selects	a	part	in	the	music	to	be	his	musi-
cal avatar.	one	person	might	become	the	drums,	
another	the	synths,	another	the	voice	of	Bjork.	lo-
cation	data	drives	a	continuing,	evolving	live	re-mix	
–	as	people	become	closer,	their	parts	are	heard	
more	clearly.	this	creates	a	social re-mix.

users	interact	with	the	music	through	subconscious	
actions.	rather	asking	the	consumer	to	become	
creator,	the	act	of	listening	is	captured	by	a	respon-
sive	system.	a	sensor	subsystem	on	the	mobile	
terminal	captures	the	user’s	reaction	while	listening.	
this	includes	intensity	of	gripping	the	device,	as	
well	as	tapping	a	rhythm	in	time	with	the	music.	a	
localization	algorithm	simulates	geographic	data	as	
the	listeners	move	about	in	urban	space.	these	two	
types	of	data,	personal bodily gesture	and	commu-
nity geographic distribution,	drive	the	evolution	of	
a	familiar	song.

the	music	engine	takes	data	from	the	listener	
group	and	creates	a	single	live	audio	stream.	time	
domain	re-sequencing	allows	structural	reorganiza-
tion	of	the	music	from	the	high	level	of	song	form	
to	the	low	level	of	rhythm	and	melody.	Frequency	
domain	signal	processing	allows	time	stretching	at	
pitch,	allowing	the	song	tempo	to	follow	the	tempo	
of	tapped	rhythm.	the	source	is	a	familiar	hit	song,	
that	is	no	longer	a	fixed	length	and	structure,	but	
can	be	molded	to	fit	the	length	of	a	train	ride,	or	
can	be	shaped	to	respond	to	the	movement	of	
friends	about	town.

sound Pryer: 
truly mobile joint music listening  

Mattias	Östergren,	oskar	juhlin

abstract      

Following	the	widespread	adoption	of	music	me-
dia	sharing	applications	for	the	internet	a	growing	
number	of	research	projects	have	explored	shar-
ing	in	a	mobile	context.	insofar	these	projects	have	
mainly	addressed	face-to-face	copresence	situ-
ations.	the	sound	pryer	prototype,	on	the	other	
hand,	is	designed	to	provide	joint	music	listening	
experiences	among	drivers	in	traffic.	through	field	
trials	with	a	prototype	application	we	have	learned	
the	importance	of	including	awareness	informa-
tion	but	not	necessarily	distributing	complete	mu-
sic	media	content	in	order	to	provide	meaningful	
experiences.
in	the	sound	pryer	project	we	set	out	to	explore	
truly	mobile	activities	and	the	impact	it	has	on	
design	of	music	sharing	applications.	in	essence	
sound	pryer		provides	joint	listening	experiences	in	
traffic	encounters.	it	works	like	a	shared	car-stereo,	
you	can	hear	your	own	music,	but	also	overhear	
what	other	people	currently	play	as	long	as	they	
stay	within	proximity.	sound	pryer	also	gives	a	shal-
low	graphical	impression	of	other	users.	it	is	not	
obvious	that	joint	music	listening	while	driving	is	
beneficial	or	even	possible	technically.	however,	
we	show	through	restricted	field	trials	with	13	users	
that	it	is	both	doable	and	enjoyable.	particularly,	al-
though	only	hearing	snippets	of	music,	users	were	
amused	when	they	could	interpret	the	awareness	
information	and	determine	from	where	the	mu-
sic	was	coming.	thus,	we	argue	that	mobile	music	
sharing	applications	should	be	designed	to	reflect	
the	social	context	and	particularly	illustrate	aware-
ness	of	other	copresent	users	and	be	less	focused	
on	distributing	music	media	files	in	their	whole.
despite	a	non-exhaustive	field	trial	evaluation	of	
the	sound	pryer	prototype	we	have	collected	con-
vincing	evidence	that	joint	music	listening	in	traffic	
is	an	interesting	and	promising	application	of	mo-
bile	music	sharing	technology.	particularly,	we	argue	
that	music	sharing	has	the	potential	of	being	more	
than	the	mere	exchange	of	complete	music	media	
content.	sharing	snippets	of	content	in	conjunction	
with	awareness	of	co-located	users	is	and	enjoyable	
experience	in	its	own	right.

bio     

Mattias	Östergren	is	a	ph.d.	in	applied	informa-
tion	technology,	at	the	it-university	of	Göteborg.
Mattias	holds	a	M.	sc.	in	computer	science	from	
uppsala	univeristy,	sweden.	Mattias	research	inter-
est	lies	in	applications	of	mobile	wireless	ad	hoc	
networking.	he	has	mainly	been	working	with	pro-
gramming	the	hocman,	sound	pryer	prototypes.	
Mattias	has	also	been	involved	in	various	other	
projects	such	as	placememo,	Backseat	gaming	and	
road	rager.	currently	he	is	working	with	roadtalk.
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mobile phone music. 
sound Art and ‘mobile devices’  

Frauke	Behrendt

abstract      

there	has	been	quite	a	lot	of	research	on	the	mo-
bile	phone	recently	but	the	visual	paradigm	has	
been	all	dominant	once	again:	there	has	been	no	
sound-based	research.	Which	sound-based	effect	
does	this	device	have	on	every	day	life,	on	the	ur-
ban	soundscape,	the	personal	auditory	lifestyle?	
and	how	do	artists	and	musicians	use	this	new	me-
dium	in	their	works	of	sound	art?
For	a	research	project	in	2002/2003,	i	found	more	
than	100	artistic	projects	using	the	mobile	phone	
–	but	only	about	a	tenth	of	these	projects	worked	
with	sound	or	music.	From	these,	i	chose	four	ex-
amples	for	a	more	detailed	analysis:	“dialtones.	a	
telesymphony”	by	Golan	levin	levin,	“Wählt	die	
signale!”	(“dial	the	signals!”,	2003)	by	the	artist	
group	ligna,	“Kadoum”	by	Wagenaar	(2000),	“text-
FM”	(2001)	by	Fuller	and	harwood,	and	“Nanoloop	
i-mode”	(2002)	by	Wittchow.	i	focus	on	the	sound	
of	each	project,	and	also	ask	which	social	changes	
within	society	are	reflected	in	the	pieces.	With	the	
increasing	popularity	of	the	mobile	phone,	private	
conversations	(calls)	are	more	and	more	made	in	
a	public	environment,	for	example.	this	indicates	
the	blurring	of	the	boundaries	between	public	and	
private	spheres.	levin’s	“telesymphony”	plays	with	
this	social	change,	as	private	ringtones	are	orches-
trated	in	a	public	concert	hall.	in	addition	to	the	
social	change,	i	also	discuss	the	technology	of	the	
mobile	phone	itself,	with	its	four	key	features:	it	is	
mobile,	always	switched	on,	potentially	always	con-
nected	and	digital.	the	spreading	of	the	mobile	
phone	changes	the	production	and	distribution	
of	music,	from	the	desktop	to	the	streets.	Finally,	
mobile	phone	music	is	discussed	as	sound	art,	by	
looking	at	aspects	such	as	intermediality,	interactivi-
ty	and	space;	considering	how	mobile	phone	music	
is	linking	and	superimposing	real	and	virtual	spaces	
in	new	ways.

bio     
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finalising	her	phd	(daad	funded)	at	the	depart-
ment	of	Media	and	Film	studies	at	the	university	
of	sussex,	(uK),	is	on	the	steering	committee	of	
the	international	Mobile	Music	Workshop	and	Ger-
man	delegate	for	the	european	action	on	sonic	
interaction	design	(sid).	her	book	“handymusik.	
Klangkunst	und	‘mobile	devices’”	(“Mobile	phone	
Music.	sound	art	and	Mobile	devices”)	has	been	
published	in	2004.	Frauke’s	research	is	published	
in	english	and	German,	and	has	been	presented	at	
various	international	conferences	such	as	NiMe	and	
isea.	she	is	a	member	of	the	“centre	for	Material	
digital	culture”	and	of	richard	sennett’s	“NyloN	
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figUre     

“Wählt	die	signale!”	(“dial	the	signals!”)	by	ligna,	
at	hamburger	Kunsthalle,	2003.
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to listen to china for one month without 
speaking     

davide	di	saro,	Kristy	trinier
 
abstract      

the	psychoacoustics	performance	of	the	artists	
Kristy	trinier	and	davide	di	saro’,	consisting	of	
aforementioned	performers	listening	for	one	entire	
month	of	the	sonic	environment	in	china,	without	
speaking,	as	to	perceive	the	surrounding	sound	
without	the	sonic	pollution	of	the	voice;	to	advo-
cate	the	use	of	conceptual	immaterial	processing	
systems.

the	technological	innovations	in	the	field	of	wear-
able	sound	and	new	acoustic	digital	networks,	
generated	in	the	last	20	years,	have	developed	new	
ways	to	understand	and	interpret	the	sonic	environ-
ment	based	on	the	contribution	of	external	artificial	
tools.	as	reaction,	it	is	proposed	with	the	perform-
ance	of	listening	without	speaking,	to	re-examine	
the	definitions	of	technology:	[Greek	tekhnologi, 
teks + -logi, -logy: systematic treatment of an art or 
craft : tekhn, skill;  Logos, the word or form which 
expresses a thought, also, the thought.] i,	within	its	
original	roots,	to	systematically	process	using	skills	
for	which	would	form	a	thought,	and	address	the	
concept	of	the	thought	itself.
to	listen	without	speaking	permits	for	the	absorp-
tion	of	noise	in	an	objective	and	pure	form	of	
natural	sound	dynamics	mediated	by	psychoacous-
tics.	the	ear	is	a	form	of	technology	that	mediates	
the	flow	of	sound	waves	into	nerve	impulses	which	
are	translated	into	thoughts	of	sound:	“while	other	
people	hear	a	person’s	voice	carried	through	
vibrations	in	the	air,	the	person	speaking	also	hears	
their	own	voice	as	it	is	conducted	from	the	throat	
and	mouth	through	bone	to	the	inner	regions	of	
the	ear.	thus,	the	voice	in	its	production	in	various	
regions	of	the	body	is	propelled	through	the	body,	
its	resonance	is	sensed	intracranially.	a	fuller	sense	
of	presence	is	experienced	as	the	body	becomes	
attached	to	thought	as	much	as	the	generation	of	
speech	is	attached	to	thought.”ii

in	a	temporal	context,	the	performance	allowed	
one	to	direct	the	process	of	listening	to	long-term	
sound	sources	uninterrupted	by	producing	a	mind	
status	whereby	the	combining	or	focused	isolation	
of	a	natural	sound	stimulus	was	achieved.
the	method	for	systematically	treating	the	listening	
of	noise	as	art,	was	to	select	one	type	of	noise,	that	
of	environmental	noise,	and	eliminate	another	type	
of	noise,	that	of	the	voice.	By	eradicating	noise	of	
the	voice,	[composition],	resulted	in	the	byprod-
uct	of		participants		using	alternative	methods	of	
communication,	namely	that	of	writing	text	to	those	
who	wished	to	engage	in	conversation,	and	also	
gesture,	eye	contact,	and	other	non-verbal	types	of	
communication.	the	primary	use	of	written	speech	
for	social	purposes	did	not	interrupt	the	processing	
of	sound	information.	
the	traditional	perspective	of	sound	processing	
technological	devices	is	that	of	externally	artificial	
tools,	which	allow	for	the	duplication,	repetition,	
and	alteration	of	specific	sounds.	the	composition		
of	davide	di	saro	and	Kristy	trinier	was	specific	
only	to	themselves	and	therefore	original	in	its	
inability	to	be	extracted,	copied,	or	replicated	for	
multiple	use,	and	currently	exists	only	in	residual	
documentation	of	the	concept.		the	sounds	heard	
by	the	participants	remain	fixed	in	the	original	
context	of	time	and	space	domain	in	which	they	
were	composed.

i	longman	dictionary	of	contemporary	english.
ii	Kahn,	douglas.	Noise,	Water,	Meat.	page	7.
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the Intelligent street   

henrik	lörstad,	Mark	d’inverno,	john	eacott

abstract      

the	intelligent	street	is	a	music	installation	that	is	
able	to	respond	intelligently	to	the	collective	re-
quests	of	users	interacting	together.	the	perfor-
mance	it	creates	is	largely	influenced	by	the	col-
lective	set	of	text	commands	from	users’	mobile	
phones.	in	this	way,	users	in	shared	environments,	
subjugated	for	so	long	to	uncontrollable	and	often	
undesired	‘muzak’,	can	now	directly	influence	their	
sonic	environment	and	collectively	create	the	aural	
soundscape	that	they	desire.	We	see	our	project	as	
enabling	inhabitants	of	any	given	space	from	pas-
sive	consumers	to	active	creators,	and	anticipate	it	
has	significant	commercial,	social	and	educational	
potential.
the	use	of	music,	or	muzak,	in	public	places	is	ex-
tremely	common.	however,	the	individual	within	
that	space	has	no	control	over	the	performance	of	
that	music,	and	it	can	often	become	intrusive	and	
unwelcome.	in	our	work	we	are	interested	in	build-
ing	interactive	and	responsive	sound	installations,	
where	the	performance	results	directly	from	the	
interaction	of	the	users	within	a	given	space.	this	
project,	known	as	the	intelligent	street,	has	been	
developed	collaboratively	in	sweden	and	the	uK.
the	mobile	phone	has	been	selected	as	the	con-
trolling	medium	for	this	project	because	of	its	
widespread	use	as	a	tool	for	communicating	today,	
available	to	practically	everyone.	By	making	use	of	
this	easily	accessible	device	we	offer	almost	every	
passerby	the	opportunity	to	actively	engage	in	af-
fecting	the	sonic	environment.	intelligent	street	
seeks	to	explore	new	possibilities	and	unexpected	
applications	for	the	mobile	phone.	it	is	a	project	in	
which	we	wish	to	investigate	alternate	ways	of	com-
posing	music	for	non-linear	media	and	attracting	
participation	in	a	creative	process	through	interac-
tion.	another	ambition	we	had	was	to	demonstrate	
the	social	need	for	aural	as	well	as	visual	stimulation	
within	a	well	designed	environment	that	could	im-
pact	on	future	architectural	designs.

bio     
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